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Source Tested Towers 1, 2, 5, 7 and
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Location of Source Tested Hoosick Falls, New York
Type of Process Tested Manufacturing Process
Type of Testing Performed EPA Methods 1-4 - Volumetric Flow Rate

EPA Method 3 - Oxygen, Carbon Dioxide
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EPA Method 18 - Volatile Organics

EPA Method 0030 - VOST

Ammonium Perfluoro-octanate
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Representative of Furon: Mr. Kenneth Lenseth
Project Manger Mr. Robert Anderson
Field Project Manager Mr. George Bailey

Albany . Saratoga Springs . Syracuse . Rochester . Hartford, CT



"Adirondack

Experience is the zolution

Fusrenm

Report - Furon facithty, Hoosick Falls, Wew Yark
121 2e7

Page 1

1.0 Introduction

Adirondack Environmental Services, Inc , conducted emissions testing at the Furon facility located in
Hoosick Falls, New York Testing was performed on May 7-8, August 4 and September 16-17,
1997 to determine exhaust gas concentrations of particulates, chromyum, hydrogen fluoride,
ammonia, ammonium perfluoro-octanate and Volatile Organic Compounds from various process
sources The purpose of the test program was to identify emission components originating from
process exhausts

2.0 Source Description

The Furon facility is located in Hoosick Falls, New York Six emission points were sampled over
several days between May and September The following is a list of the emission points, dates
sampled and nominal source descriptions.

Stack Emission Point Source Description Dates Sampled
Tower 1 - EPM!1 IR Heated, Unabated, 900 CFM, 290 °F 5797

Tower 2 Inlet - EPM9  Indirect Hot Air, Abated with a Fisher
Klosterman Cyclonic Water Scrubber,
Model MS300, 4500 CFM, 400 °F 5/7/97, 9/17/97

Tower Z Outlet - EPM9 Indirect Hot Air, Abated with a Fisher
Klosterman Cyclonic Water Scrubber,

Model MS300, 4500 CFM, 400 °F 5/7/97, 9/17/97
Tower 5 - EPM4 IR Heated, Unabated, 900 CFM, 200°F 9/16/97
Tower 7 - EPM7 IR Heated, Unabated, 760 CFM, 200°F B/4/97
Lamcal Gas Fired Laminator 9/16/97

Blo-4 80/20°d BLl-1 + dH dd NIVECD INIVS-HO¥d  WdS2:20 10-51-120



Adirondack

- Experienca Is the selution

Report - Furon Moty Hoosick Falls, Wew Yark
121297
Page 2

3.0 Sampling Methods

All CO; and O, testing was performed in accordance with EPA RM 3 Exhaust gas volumetric flow
rate measurements were performed in accordance with EPA RMs 1 through 4 Particulate testing
was performed using RM 5. Chromium testing was accomplished using a modified RM 12
procedure Volatile Organics testing was performed using EPA RM 18 procedures and EPA Method
0030 The Hydrofluoric Acid and Ammonia testing was performed using EPA RM 26A The testing
for Ammonium Perfluoro-octanate was accomplished using a modified EPA Method 0030. The
following provides more details of these procedures.

3.1 Oxygen (0;), Carbon Dioxide (CO;)

The oxygen and cabon dipxide concentration was determined in accordance with EPARM 3 An
ORSAT analyzer is was used to perform testing. The sample gas was collected using a pump and
tedlar bag collection system. The O, and CO: are analyzed by reacting with the chemical reagents in
the ORSAT analyzer. The oxygen and carbon dioxide levels are determined and these results
subtracted from 100 % to yield the % Nitrogen.

3.2 Particulates and Volumetric Flow Rate Determination

The exhaust gas volumetric flow rate was determined in conjunction with each test run and in
accordance with EPA RMs 1 through 4. In accordance with EPA RM | measurement criteria, the
traverse points for the isokinetically sampled parameters were determined for each test run. Velocity
differential, pressure and temperature were measured at each traverse point.

A Type “s” pitot tube was used for measuring stack gas velocity and a Type “k™ thermocouple was
used for measuring gas temperature as described in EPA RM 2. Exhaust gas concentrations of Oz
and carbon dioxide (CO;) were determined using EPA RM 3A procedures Exhaust gas moisture
concentrations were determined in conjunction with EPA RM 5 procedures A measured volume of
stack gas was drawn through a condenser system. The net increase in the weight of the condenser
system (impinger train and drying rube) was recorded as the volume of water collected (1 gram = 1
ml) This data was used to determine exhaust gas, dry and wet molecular weight, which was used in
calculating the stack gas volumetric flow rate as actual cubic feet per minute (ACFM) and dry
standard cubic feet per minute (DSCFM). Volumetric flow rate determinations are required for the
calculation of mass emission rates in units of pounds per hour (Ib/hr) Further detailed descriptions
of the sampling procedures can be found in Appendix C.
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3.0 Sampling Methods, continued

3.3 Ammonia and Hydrofluoric Acid

Gaseous and particulate pollutants are withdrawn isokineticaily from the source and sampled
through a heated probe and filter assembly and finally condensed into impingers The filter collects
particulate matter including halide salts. The gaseous sample continues into two impingers containing
an acidic collection media and two impingers containing a basic media. The acidic and alkaline
absorbing solutions collect the gaseous hydrogen halides and halogens, respectively The filter and
the impinger solutions are each analyzed for hydrofluoric acid and amynonia. The hydrofluoric acid is
analyzed via lon Chromatography and the ammonia is analyzed by an automated colorimetric
procedure. The results of these tests are summarized in Appendix E

3.4 Ammonium Perfluoro-octanate

Gaseous pollutants are withdrawn at a rate of approximately 1 liter/min from the source and
sampled through a glass-lined probe and a Volatile Organics Sampling Train (VOST). The gas
stream is cooled by passing through a condenser at 20 °C and then collected on two sorbent resin
traps. The sorbent resin traps used for this compound contained silica gel. The silica gel sorbent
tubes are desorbed using methanol and this extract is then analyzed by Gas Chromatography with a
Flame Tonjzing Detector (GC-FID) The results of this test are summarized in Appendix E.

35 Chromium

Sampling for this parameter was accomplished using a modified EPA Method 12. Gaseous and
particulate pollutants are withdrawn isokinetically from the source and sampled through a heated
probe and filter assembly and finally condensed into impingers. The filter collects particulate matter.
The gaseous sample continues into two impingers containing 0 1 N Nitric Acid The filter and the
impinger solutions are each analyzed for Chromium. The Chromium is analyzed via Inductively
Coupled Plasma Emission (ICP) The results of these tests are summarized in Appendix E.

Blo=4 90/¥0°d 8il-l + dH Tdd WIVBOD INIVS-WOMd  WdS2:20 10-51-130
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3.0 Sampling Methods, continued

3.6 Valatile Organics Method 18

Samples are collected by means of drawing stack gases through charcoal tubes using a leak-free
vacuum pump. The pump has a calibrated critical orifice giving a constant sampling rate during the
testing. The charcoal tubes are eluted using Carbon Disulfide and this is analyzed by a Gas
Chromatograph equipped with a Photo-ionizing Detector and a Hall Detector The Hall detector is
selective for the chlorinated compounds present. Sample volumne collected is corrected to standard
conditions for final calculations

3.7  Volatile Organics EPA Method 0030

Samples are collected by means of a Volatile Organics Sampling Train (VOST) This apparatus
consists of a glass probe placed in the gas stream, a condenser for water droplets present, suitable
‘sampling media and a leak free vacuum pump The sampling media used for this testing consisted of
Poropak The meter coefficient corrects sampling volume based on meter performance Samples
collected are thermally desorbed and analyzed by a Gas Chromatograph / Mass Spectrometer
(TD/GC/MS). Sample volume collected is corrected to standard conditions for final calculations

3.8  Additional Parameters
Sampling was also performed for Particle Size Distribution by Scanning Electron Microscopy
(SEM) and Infrared Spectroscopy for organic constituents. This was only performed for the first set

of samples from 5/7/97 and 5/8/97. The results for these tests are summarized in the reports supplied
in the Laboratory Reports section of this report (Appendix F).
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3.0 Sampling Methods, continued

3.9 Quality Assurance/Quality Control

All test equipment was calibrated before or during use in the field Interference checks and response
time checks were performed on each analyzer (as applicable) and the entire measurement system
before field use. In the field, each analyzer and the entire sampling system were calibrated
imnediately before and following, each test run using EPA Protocol No. 1 gas standards, traceable
to National Institute of Standards and Technology (INITS) reference materials. The dry gas
meter/orifice module was calibrated before this test program, with a post-test calibration check also
performed. Pitots were likewise calibrated before field use and inspected for damage during the test
program. Thermometers, thermocouples, and temperature readouts are routinely calibrated upon
receipt and immediately following any damage/repair, post-test QA checks of this instrumentation
were also performed. Copies of these field calibrations are included in Appendix D. The
certifications of the gas standards used during the test program are provided in Appendix G.
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4.0 Results Summary

Table 1
Summary of Average Results
Furon
Hoosick Falls, New York

Emission Point | Particulate Hydrogen Ammonia Ammonium
(Ib/hr) Fluoride (Ib/hr) | (Ib/hr) Perfluoro-
octanate (lb/hr)
Tower 1 0.110
Tower 2 Inlet 0.041 < 0.003 0.003 <0.0012
Tower 2 Qutlet 0.050 <0.003 0.001 < 0.0007
Tower 5 0.126 <0.006 0.081 <0.0013
Tower 7 0.033 < 0.001 0.0005 < 0.002
Lamcal 0.207 0.004 0.007 < 0.0023
Rochester

Albany . Saratoga Springs ' Syracuse

Hartford, CT
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Table #

Summary of Particulate Emissions

Furon
Tower 1
ErriaT
Gas Composition, Dry Moisture
Run SN2 %02 %C02 % Wet
1 79.10 20.90 0.00 0.50
2 79.10 20,90 0.00 1.80
3
ave. 78.10 20.80 0.00 1.35
Gas Flow Rate Gas Velocity Stack
Run dscfm dscmh fps Temp. (°F) Isokin. %
1 1182 2008 16.4 142 929
2 1144 1944 16.1 146 83.8
3 0
ave. 1163 1976 16.3 144 =
Sample Volume Part. Catch Particulate Concentration
Run dscf dscm mg mgldscm grain/dscf
1 35.256 0.958 30.3 30.35 0.013
v, 34.409 0.974 18.5 20.01 0.008
3
ave. ] —— — 2518 0.011

Particulate emission rate

Ibfhr gihr
0.134 60.896246
0.088 38.864853
0.110 49881

Sample Calculations:

gridsef = mgidsecf x 64.8 mgigr)
mgidscmiT% 02) = mgidsem x [13.9/{20.9 - %02)]
mgidsem{12% COZ) = maidsem x [124{%C02)]

Ibdhr = (mg x dscfm x 60)dscT x 453600}



Table #

Summary of Particulate Emissions

Furon
Tower 2 Inlet
BITIaT
Gas Composition, Dry Moisture
Run %MN2 %02 %CO2 % Wet
1 7910 20,80 0.00 0.70
2 78.10 20.80 0.00 0.50
3
ave. 79.10 2090 0.00 0.80
Gas Flow Rate Gas Velocity Stack
Run dscfm  dscmh fps Temp. ('F) Isokin. %
1 2080 3500 68.3 472 26.7
2 2128 3616 718 477 ar.4
3 o]
ave, 2094 3558 T0.6 474 T
Sample Volume Part. Catch Particulate Concentration
Run dscf dscm mg mg/dsem grain/dsct
1 46,904 1.328 18.2 13.70 0.008
2 48834 1.383 162 1. 0.005
3
ave, —— — aens 12.71 0.006
Particulate emission rate
Ibfhr ghr
0.108 47.9225
0.083 42,3247
0.059 45124
Sample Calculations:
gridscf = mgi{dscf x 84.8 ma/gr)

mgidsem{T% 02) = mg/dsem x [13.9/20.9 - %02)]
mgidsem{12% CO02) = mgidscm x [12/{%CO2]

Ibihr = (mg x decfm x 60} (dscl x 453600)



Table #

Summary of Particulate Emissions

Furon
Tower 2 Outlet
BiTiaT
Gas Composition, Dry Muoisture
Run N2 %02 %COo2 % Wet
1 79.10 20.80 0.00 8.10
2 78.10 20.80 0.00 8.10
3
ave. 78.10 20.80 0.00 810
Gas Flow Rate Gas Velocity Stack
Run dscfm  dscmh fps Temp. ('F) Isokin. %
1 1658 2816 8.5 178 92.8
2 1383 2315 16.8 243 110.2
: | 1]
ave, 1510 2566 17.7 209 —
Sample Volume Part. Catoh Particulate Concentration
Run dsof dsocm mg mgldsem grain/dsecf
1 35.348 1.001 106.9 106.789 0.047
2 34.552 0.980 1003 102.38 0.045
3
ave. e - - 104.59 0.0458
Particulate emission rate
Ibfhr gihr

0.683 300.53
0.522 235,844

05582  26B.687

Sample Calculations:
gridsel = mgl{dsc x 4.8 mgigr)

mgldscrm{T% O2) = mgidsem x [13.9(20.9 - %02j]
mgidscm{12% CO2) = mgidscm x [12{%C02)]

Ibihr = {mg X dsefm x G0M{dsct x 453600)



Table #

Summary of Particulate Emissions

Furon
Tower 7
aj4/97
Gas Composition, Dry
Run N2 %02 %RC02
1 79.10 20.80 0.10
2 79.10 20.80 0.10
3
ave. 78.10 2080 0.10
Gas Flow Rate Gas Velocity Stack
Run dscfm dscmh fps Temp. (°F)
1 2081 3536 295 162
2 1978 357 282 164
3
ave, 2029 3446 284 163
Sample Volume Part. Catch
Run dscf dscm mg mgldsem
1 B6.134 1.873 11.0 5.87
2 63.450 1.798 43 273
3
ave — e —— 4,30

Particulate emission rate

Run Ibihr gihr
1 0.048 20.7495373
2 0.020 2.14210356
3
ave. 0.033 14,945
Sample Calculations:

gridscf = mgi{dscl x 64.8 mgigr}

mgldsem({T% 02) = mgidsem x [13.9/20.9 - %02]]

mgidsem(12% C0O2) = mgidsem x [12%CO2Y]

Ibihr ™ {mg = decfm x 80)|dscl x 453600}

Moisture

% Wet

1.29
1.9

1.40

Isokin. %6

829
93.3

Particulate Concentration
grain/dscf

0.003
0.001

0.002



Table #

Summary of Ammonia Emissions

Furon
Tower 7
Bl4a7
Gas Composition, Dry Moisture
Run %2 %02 %C0o2 % Wet
1 7810 20,80 0.10 1.28
2 78.10 20.80 Q.10 1.5
3
ave, 7910 20.80 010 1.40
Gas Flow Rate Gas Velocity Stack
dscfm dscmh fps Temp. (°F) Isokin. %
2081 3536 285 162 829
1876 3357 282 164 839
2029 3446 289 183 e
Sample Volume MH; Catch Ammonla Concentration
dscf dscm mg mgidscm grain/dscf
66,134 1.873 0135 0.073 0.00003
£3.490 1.798 0.111 0.082 0.00003

=i e 0.087 0.00003

Particulate emission rate

Run Ib/hr glhr
1 0.0006 0.2565
2 0.0005 0.2071
3
ave 0.0005 0.2318
Sample Calculations:
gridscf = mgi{dscf x 54.8 maigr)

mgidsem([T% 02] = mg/dsem x [12.9§20.9 - %02}
mgidsem({12% CO2) = mgidscm x [12[%C02]]

Ibihr = [mg x dscfm x S0\ {dscf x 451600)



Table #

Summary of Hydregen Fluoride Emissions

Furon
Tower T
Bi4/9T7
Gas Composition, Dry Moisture
Run SN2 %02 %C0o2 % Wet
1 79,10 2080 0.10 1.29
2 79.10 20.80 0.10 1.51
3
ave 78.10 20,80 0.10 1.40
Gas Flow Rate Gas Velocity Stack
Run dscfm dscmh ps Temp. (°F) Isokin. %
1 2081 3536 295 162 829
2 1976 3357 282 164 838
3
ave. 2028 34485 289 163 —
Sample Volume HF Catch Hydrogen Fluoride Concentration
Run dscf dscm mg mg/dscm grain/dscf
1 66.134 1.873 < 021 < 0.113 < 0.000049
2 83.420 1.798 < 0232 = 0.129 = 0.000056
3
ave, —— ——- e < 0.121 < 0.000053
Hydrogen Fluoride emission rate
Run Ibihr alhr
1 < 0.001 < 0.398
2 < 0.001 < 0.433
3
ave. < 0,001 < 0415
Sample Calculations:
gridscf = mgi{dscf x 54.8 mglgr}

mgldsem(T% 02] = mgidscm x [13.3]20.9 - %02]]
mgldsem{12% CO2) = mgldscm x [1213%C02])

Ibihr = (mg % dscfm x B0 dscf x 453600]



Table #

Summary of Ammonium Perfluoro-octanate Emissions

Furon
Tower 7
BrameT
Gas Composition, Dry Moisture
Run %N2 %02 %Co2 % Wet
1 79.10 2090 0.00 1.29
2 .10 20.20 0.00 1.51
3
ave, 78.10 2080 0.00 1.40
Gas Flow Rate Gas Velocity Stack
Run dscfm dscmh fps Temp. (°F)
1 2081 3538 285 162
2 1976 3357 282 164
3
ave, 2029 3448 284 163
Sample Volume Tatal Catch Ammonuim Perfluoro-octanate Concentration
Run dscf dscm mg mg/dscm grain/idsef
1 1.3 0.037 < 0.010 < 0.287 < 0.00012
2 1.300 0.037 < 0.010 < 0272 < 0.00012
3
ave. ——- — e < 0.269 < 0.00012

Ammonium Perfluoro-octanate emission rate

Run Ibihr glhr
1 < 0.002 < 0.945
2 < 0.002 < o
3

ave. < 0.002 < 0.928

Sample Calculstions;
gridsef = mgiduecl x 848 mgigr)

mgidsem{T% O2) = mg/dsem x [13.[20.9 - %O2]]
mgideem(12% CO) = mgldeem x [12WHCO2)]

Ibdhr = [mg % decfm x 60){dsecf x 453600)



Tabie #

Summary of Particulate Emissions

Furon
Lamecal
9Me6/aT
Gas Composition, Dry Moisture
Run teN2 %02 %COo2 % Wet
1 .10 20.890 0.00 3.20
2 79.10 20.90 0.00 0.00
3
ave. 78,10 20,80 0.00 1.60
Gas Flow Rate Gas Velocity Stack
Run dscfm dscmh fps Temp. (°F) Isokin. %
1 3286 5600 a8 100 878
2 32 a7 |7 o6 852
a
ave. 3213 5458 40.8 38 —_—
Sample Volume Part. Catch Particulate Concentration
Run dscf dscm mg mgldscm grain/dscf
1 45942 1.3 120 822 0.0040
2 42,979 1.217 3.2 2563 o112
3
ave, e - e 17.43 0.0078

Particulate emission rate

Run Ibihr gihr
1 0114 51.608
2 0,300 136,176
3
ave. 0.207 83.891
Sample Calculations:
gridsef = mghdscf x 4.8 mgigr)

mgldscm({T% 02] = mgidscm x [13.89020.9 - %02]]
mgidscm(12% COZ) = mgldsem x [T2[%C0O2)]

Ibthr = [mg x* dscfim x 801 dscf x 453600)



Table #

Summary of Ammonia Emisslons

Furon
Lameal
9nemT
Gas Compasition, Dry Maoisture
Run N2 %02 %CO2 % Wet
1 79.10 20.80 0.00 3.20
2 79.10 20,90 0.00 0.00
3
ave, 73.10 20.80 0.00 1.60
Gas Flow Rate Gas Velocity Stack
Run dscfm dscmh fps Temp. (°F) Isokin. %
1 3296 56800 419 100 g76
2 320 5317 387 86 852
3
ava, 3213 5458 408 28 —
Sample Volume NH; Catch Ammonia Concentration
Run dscf dscm mg mgidscm grainfdscf
1 45542 1.301 0.27 0.21 0.00003
2 42 979 1.217 1.26 1.04 0.00045
3
ave, — - - 0.62 0.00027
Ammonia emission rate
Run Ibihr g/hr
1 0.003 1,151
2 0012 5,499
3
ave, 0.007 3.330
Sample Caleulations:
gridscf = mglidsef x 84.8 mgigr]

mgidsem(T% 02) = mgldsem x [13.9(20.9 - %02]]
mgidsem|12% COZ) = mgidscm x [124WCO2)]

Ibhr = [mg x dscfm x G0)[dscf x 453800



Table #

Summary of Hydrogen Fluoride Emissions

Furon
Lamcal
8/16/97
Gas Composition, Dry Moisture
Run N2 %02 %WCO2 % Wet
1 78.10 2090 0.00 3.20
2 79.10 2090 0.00 0.00
3
ave. 78.10 2080 0.00 1.80
Gas Flow Rate Gas Veloclty Stack
Run dscfm dscmh fps Temp. (°F) Isokin. %
1 3296 5559 41.8 100 a7.6
2 3158 5387 387 86 95.2
3
ave. I= 5483 40.8 a8 -
Sample Volume HF Catch Hydrogen Flucride Concentration
Run dscf dscm mg mg/dscm grain/dscf
1 45,942 1.301 0.540 0.415 0.0D0181
2 42973 1237 0.326 0.268 0.000117
3
ave, e e — 2.341 0.000145

Hydrogen Flucride emission rate

Run Ibitr glhr
1 0.005 2322
2 0.003 1.437
3
ave. 0.004 1.878
Sample Calculations:
gridscl = mgidscl x 64.8 mgigr]

mgidsem(T5% 02] = mg/dsem x [13.90(20.5 - %02]]
mygidsem(12% C02) = mgidsem x [T %COZY]

Ibdhr = (mg = dscfim x 80){dscf x 453600)



Table #

Summary of Ammonium Perfluoro-octanate Emissions

Furon
Lamcal
S16/197
Gas Compaosition, Dry Moisture
Run % N2 %02 %WC0o2 %% Wet
1 79,10 2080 0.00 320
2 72.10 20.80 0.00 0.00
3
ave. 7810 2090 0.00 1.60
Gas Flow Rate Gas Velocity Stack
Run dscfm dsemh fps Temp. {°F)
1 3296 5589 419 100
2 31589 5367 |7 96
3
ave, Iy 5483 408 38
Sample Volume Total Catch Ammeonium Perfluoro-octanate Concentration
Run dscf dscm mg mgidscm grain/dscf
1 1.915 0.054 = 0O10 =0.184 < 0.000081
2 1.844 0.052 < D010 = 0191 < 0.000084
a
ave, e e e = (.188 < 0.000082

Ammonium Perfluoro-octanate emission rate

Run

W Ay -

ave.

Ibitir glhr
¢ 00020 < 1092
€ D:0023 < 1027
< 0.0023 < 1.029
Sampke Calculations:
gridscl = mgl{dsef ¥ 54.8 mgigr)

mg/dsem{7T% 0Z) = mg/dsem x [13.5(20.9 - %O2))

myidsem([12% C0Z) = mgidscm x [12]%C02]]

Ibihr = [mg & dectm x G0 dsef x 453600




Table #

Summary of Partlculate Emissions

Furon
Tower 5
aM6/a7
Gas Composition, Dry Molsture
Run Y%BN2 %02 %% C02 % Wet
1 78.10 20.90 0.00 31.20
2 7810 20,80 0.00 33.80
3
Ve, 79.10 2080 0.00 3250
Gas Flow Rate Gas Veloclty Stack
Run dscfm dscmh fps Temp. [°F) Isokin. %
1 1832 312 229 1486 104.5
2 18580 3160 238 152 89.0
3
ave. 1846 3136 Z33 149 e
Sample Volume Part. Catch Particulate Concentration
Run dscf dscm mg magidscm grainfdscf
1 24,225 0.686 10.1 14.72 0.0064
2 23313 0.660 14.3 2166 0.0085
3
ave, ———- — - 18,189 0.0072
Particulate emission rate
Run Ibihr a/hr
1 01 45783
2 0.151 688,358
3
ave 0.126 57.050
Sample Calculations:
gridsct = modscf x 64.8 mgigr)

mgidscm{TH% 02) = mgidscm x [13,0{20.9 - %021

mgidsem{12% C02) = mgldsem x [121%C02)]

e = {mg x dscfm x B0)M[dscf x 453800



Table #

Summary of Ammonia Emisslons

Furon
Tower 5
916597
Gas Composition, Dry Moisture
Run %2 o2 %C02 % Wet
1 78.10 20,90 0.00 31.20
2 79.10 20.80 0.00 33.80
3
ave. 79,10 2050 0.00 32.50
Gas Flow Rate Gas Velocity Stack
Run dscfm dscmh fps Temp. (°F) Isokin. %
1 1832 N2 229 148 104.5
2 1880 3180 236 152 58.0
3
ave. 1848 3136 233 145 —_—
Sampile Volume NH; Catch Ammonia Concentration
Run dscf dscm mg mgfdscm grain/dscl
1 24.225 0.686 9.24 1347 0.0058
2 23313 0.880 667 10.10 0.0044
3
ave, —_— ——— wmnn 11.79 0.0031

Ammonia emission rate

Run Ibihr gihr
1 0.092 41,885
2 0.070 31,803
3
ave. 0.081 36.894
Sampile Calculations:
gridscf = mgi{dscf x 54.8 mgigr]

mgidsem{T% 02) = mgidsem x [13.5]20.9 - %02]]

magldsem({12% CO2) = mgldsem ¥ [124%C02)]

Ibihr = {mg x dscfm x B0N[dscf x 453600)




Table #

Summary of Hydrogen Fluoride Emissions

Furon
Tower 5
91697
Gas Compaosition, Dry Moisture
Run %MN2 %02 HCO2 % Wat
1 7810 20,80 0.00 .20
2 79.10 2080 0.00 33.80
3
ave. 78.10 2090 0.00 3250
Gas Flow Rate Gas Velocity Stack
dscfm dsemh fps Temp. (°F) Isokin. %
1832 3112 229 148 104.5
1860 3180 238 152 83,0
1848 3138 23.3 148 amnaa
Sample Volume HF Catch Hydrogen Fluoride Concentration
dscf dscm mg mgidscm grain/dscf
24,225 0.686 < 0.560 < 0.B16 < (0.000357
2333 0.660 < (5680 < 0.848 < 0.000371
e < 0.832 < 0.000364

Hydrogen Fluoride emission rate

Run I/hr g/hr
1 < 0.008 < 2538
2 < 0.008 < 2878
3

ave. < 0.006 < 2608

Sample Calculations:
gridscf = mgi{dsct x 848 mglgr]

mgidsem{7T% 02) = mg/dscm x [13.8/20.8 - %02]]
maldscm(12% CG2) = mgidsem x [12{%C02)]

Ibithr = {mg x declim x G0)[dscf x 453600}



Table #

Summary of Ammonium Perfluoro-cctanate Emissions

Furon
Tower 5
6T
Gas Compaosition, Dry Moisture
Run Y%M2 %02 %C0o2 % Wet
1 79.10 20.80 0.00 20
2 7210 20.80 0.00 33.80
a
ave, 79.10 20,90 0.00 3250
Gas Flow Rate Gas Velocity Stack
dscfm dscmh fps Temp. (°F)
1832 3Nz 29 146
1860 3160 236 152
1845 3136 233 149
Sample Volume Total Catch Ammonium Perfluore-octanate Concentration
dscf dsem mg myg/dscm grain/dscf
1 1.824 0.052 < 0010 < 0.184 < 0.000085
2 1.842 D.055 < 0.010 < 0182 < (0,000079
3
ave, s - - = 0,188 < 0.000082

Ammonium Perfluoro-octanate emission rate

Run

Ibfhr afhr
< 00013 < 0802
< 0.0013 < 0.574
< 0.0013 < 0.588
Sampie Calculations:
gridscl = mgi{dscf x 84.8 mgigr]

maldscmi{T% O2) = mg/dsem x [13.9(20.8 - %02)]

mgldsem[12% C02) = moldsem ¥ [12%CO2)]

Ibihr ={mg x dscfm x S0N[dscf x 453600}



Table #

Summary of Particulate Emissions

Furon
Tower 2 Inlet
aM7IaT
Gas Compaosition, Dry Maolsture
Run Y2 %02 WCOo2 % Wet
1 79.10 20,80 0.00 18.70
2 79.10 20.80 0.00 10,30
3
ave, 79.10 20.80 0.00 14.50
Gas Flow Rate Gas Velocity Stack
Run dsefm dscmh fps Temp. (°F) Isokin. %
1 1524 2589 54.4 516 100.4
2 1538 2613 54 4 511 29,2
3
ava. 1531 2601 54.4 513 -
Sample Volume Part. Catch Particulate Concentration
Run dscf dscm mg mgl/dscm grain/dscf
1 34894 0,988 101 10.22 0.0045
2 34.730 0.885 4.2 426 0.0015
3
ave m— FEER == 7.24 0.0032
Particulate emission rate
Run Ibihr g/hr
1 0.058 26,446
2 0.025 11.128
3
ave, 0.041 18.787
Sample Calculations:
gridscf = mgi{dscl x 4.8 mgigr)

mgidsem(T¥ 02] = mgidscm x [13.9420.9 - %O2Z|]
mgidsemi|12% CO2) = mgldscm x [12{%C02]]

Ibdhr = (my % decfm x 60)\decf x 453600)



Table #

Summary of Ammaonia Emissions
Furon
Tower 2 Inlet
9117187
Gas Compaosition, Dry Moisture
Run N2 Y02 %Co2 % Wet
1 79.10 20.90 0.00 18,70
2 78,10 20,80 .00 10.30
3
ave, 78.10 2080 0.00 14.50
Gas Flow Rate Gas Velocity Stack
Run dsefm dscmh fps Temp. (°F) Isokin. %
1 1524 2589 54.4 518 100.4
2 1538 2813 544 1 892
3
ave. 1531 2601 54.4 513 —
Sample Volume NH: Catch Ammonia Concentration
Run dscf dscm mg mgldscm grain/dscf
1 34.894 0.885 0.53 0.54 0.0002
2 34.780 0.885 0.48 0.49 0.0002
3
ave. _ —_— —— 0.51 0.0002

Ammania emission rate

Run Ib/hr glihr
1 0.003 1.388
2 0.003 1.272
3

ave. 0.003 1.330

Bample Calculations:

gridscf = mgiidscf x 84.8 mgligr)

mgidsem(T% O2) = mgidscm x [13.9]20.8 - %O2J)

myg/dsem{12% COZ) = mgldsem x [12]%C0O2]]

Ibihir = {mg x dscfm x B0JHdsct x 453600)



Table #

Summary of Hydrogen Fluoride Emissions

Furon
Tower 2 Inlet
T i
Gas Compaosition, Dry Moisture
Run a2 %02 %C0o2 % Wet
1 79.10 20.90 0.00 18.70
2 78.10 20.80 0.00 10,30
3
ave. 7910 20.90 0.00 14.50
Gas Flow Rata Gas Velocity Stack
dsefm dscmh fps Temp. (°F) Isokin. %
1524 2588 54.4 516 100.4
1538 2613 544 511 899.2
1531 2601 54.4 513 e
Sample Volume HF Catch Hydrogen Fluoride Concentration
dscf dscm mg mgldscm grain/dscf
34,854 0.588 < 0580 = (.567 < (0.0D0248
34,750 0.985 < 0.560 = (.568 < 0.000248
o e — = 0,588 = 0.000248
Hydrogen Fluoride emission rate
Run Ibfhr gfhr
1 < 0,003 < 1.486
2 < 0,003 < 1.484
3
ave, < 0.003 £ 1.475

Sample Calcuiations:
gridscf = mgidscf x #4.8 mgigr)

mgidsem(T% 02) = mgidsem x [13.9120.9 - %02
mgidscm({ 1% CO2) = mgidscm x [12[W%HCO2])

Ibihr = [mg x declim x 60} dscf x 453600)



Table #

Summary of Ammonium Perfluoro-cctanate Emissions

Furon
Tower 2 Inlet
BMTIeT
Gas Composition, Dry Moilsture
Run SaM2 W02 %COo2 % Wet
1 1910 20.80 0.00 18.70
2 79.10 20,80 0.00 10.30
3
ave, 78.10 20,80 0.00 14.50
Gas Flow Rate Gas Velocity Stack
Run dscfm dscmh fps Temp. (°F)
1 1524 2550 54.4 216
2 1538 2613 54.4 511
3
ave. 153 2801 54.4 513
Sample Volume Total Catch Ammonium Perfluoro-octanate Concentration
Run dscf dscm mg mgldscm grain/dscf
1 1.754 0.050 < 0.010 = 0.2M < 0.000088
2 1.729 0.049 < 0.010 < 0.204 < 0,000088
3
ave, - — — = 0,203 < 0.000089

Ammonium Perfluoro-octanate emission rate

Run Ibihr grhr
1 < 0.0011 £ .05
2 < 00012 € 0533
3

ave, < 0oz < 0527

Sample Calculations:
gridscf = mgidsct x 54.8 mgigr]

mgidsem{7% 02) = mgidsem x [13.80[20.5 - %02])
mgidscm{12% CO2) = mgidsem x [12{WCO2Y]

Ieihr = {mg = dscfm x G0N [dscf x 453600)



Table #

Summary of Particulate Emissions

Furon
Tower 2 Outiet
anTeT
Gas Compaosition, Dry Molsture
Run N2 %02 WC02 %% Wet
1 7210 20.80 0.00 8.25
2 79.10 20.80 0.00 T.BT
a
ave. 78.10 20.80 0.00 8.06
Gas Flow Rate Gas Velocity Stack
Run dscfm dscmh fps Temp. [°F) Isokin. %
1 1097 1854 13.5 235 1023
2 1051 1785 128 223 101.8
3
ave, 1074 1825 131 229 —
Sample Volume Part. Catch Particulate Concentration
Run dscf dsem mg maldscm grainidscf
1 26.548 0.752 48 6.38 0.0028
2 25287 0.718 13.3 18.57 0.0081
3
ave, e — — 12.48 0.0055

Particulate emission rate

Run Ibihr glhr
1 0.026 11.894
2 0.073 33.125
3
ave. 0.050 22510
Sample Calculations:
gridscf = mgi[dsc x 4.8 mgigr)

mgldscm(T% 02] = mgldscm x [13.3120.9 - %021
mgidsem{12% CO2) = mglidsem x [12[%C02)]

Ibvhr = {mg % dscfm x B0\ dscf x 453600)



Table #

Summary of Ammonia Emissions

Furon
Tower 2 Outiet
anTmET
Gas Compaosition, Dry Moisture
Run N2 %02 %02 % Wet
1 79.10 20.90 0.00 825
2 78.10 2080 0.00 .87
3
ave. 79.10 20.90 0.00 B8.08
Gas Flow Rate Gas Veloclty Stack
Run dscfm dscmh fps Temp. (°F) Isokin. %
1 1087 1864 135 236 1023
2 1051 1785 126 223 101.8
3
ave, 1074 1825 AT 229 _
Sample Volume NH; Catch Ammonla Concentration
Run dscf dscm mg mgldscm grain/dscf
1 26.548 0.752 0.25 0.33 0.0001
2 25 287 0.716 017 0.24 0.0001
3
ave. —_ _— e 0.28 0.0001

Ammonia emission rate

Run Ibihr gthr
1 0.001 0.620
2 0.00 0.423
3
ave. 0.001 0.521
Sample Calculations:
gridscf = moi{dscl x 4.8 maigr]

mgidsem{T% OI) = mg/dsem x [13.9§20.9 - %02}
mgidsem| 12% C02) = mgidsem x [T2[%C0O2])

Ibihr = {mg x decfm x BO)[d=cf x 453600)



Run N2
1 78,10
2 79.10
3
avea, 78.10
Gas Flow Rate
Run dscfm dscmh
1 1097 1864
2 1051 1785
3
ave. 1074 1825
Sample Velume
Run dscf dscm
1 26.548 0.752
2 25287 0716
3
e, — =
Run
1
2
3
ave.

Summary of Hydrogen Fluoride Emissions

Table #

% Wet

8.25
T.87

a.0e

Isokin. %

1023
101.8

Hydrogen Fluoride Concentration

Furon
Tower 2 Qutlet
8nTaT
Gas Composition, Dry
%02 %C02
2080 0.00
20,80 0.00
20,90 0.00
Gas Velocity Stack
fps Temp. (°F)
135 236
126 223
131 229
HF Catch
mg mg/dscm
< 0.560 < 0.745
< 0560 < 0.782
— < 0.763
Hydrogen Fluoride emission rate
Ibihr g/hr
< 0.003 < 1.388
< 0.003 < 1.385
< 0.003 < 1391
Sample Calculations:
gridact = mgddect 5 &40 mgigr)

mg/dscm{T% 02) = mgidsem x [13.W]20.9 - %027

mgidsem(12% CO2) = mgidsem x [120%CO2)]

Ibikr = {mg x decfm x 80)[dect x 453600)

grainfdscf

< 0.000325
< 0.000342

< (0.000334



Table &

Summary of Ammonium Perfluoro-octanate Emissions

Furon
Tower 2 Outlet
anTeT
Gas Composition, Dry Moisture
Run a2 HhO2 Y%CO2 % Wet
1 79.10 2080 0.00 8.25
2 79.10 20.80 0.00 T.BT
3
ave, 79.10 20.20 0.00 B.06
Gas Flow Rate Gas Velocity Stack
Run dscfm dsemh fps Temp. {°F)
1 1087 18564 135 236
2 1051 1785 128 223
3
ava. 1074 1825 131 229
Sample Volume Total Catch Ammeonium Perflucro-octanate Concentration
Run dscf dscm mg mgidscm grain/dscf
1 1.827 0.0s2 < Qoo =0.193 < 0.000084
2 2049 0.0s8 < 0010 =0.172 < 0.000075
3
ave. Sy Lo Srh < 0,183 < (.000080

Ammonium Perfluoro-octanate emission rate

Run Ibhr grhr
1 < 0.0008 < 0.380
2 < 0.0007 £ 0.307
3

ave, < 0.0007 < 034

Sample Calculations:
gridsef = mgi{dscf x 64.8 mgigr]

mgldscm(T% 02) = mgidscm x [13.3(20.5 - %02]]
mgldsem{1Z% CO2) = mgidsem x [12[%CO2)]

Ibihr = {mg & decfm x §0))dscf x 463600)



